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Performance Analysis of load simulator interconnected with Power Quality
Compensator
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ABSTRACT

This paper describes a load simulator with power recovery capability, which is based on the voltage source
converter-inverter set. The load simulator can save the electric energy that should be consumed to test the
operation and performance of the power quality compensator and the power equipment. The load simulator
consists of a converter-inverter set with a DSP controller for system control and PWM pulse generation. The
converter operates as a universal load to model the linear load and the non-linear load, while the inverter feed
the energy back to the power source with harmonic compensation. the performance of proposed load simulator
was analyzed with scaled-model experiment, interconnected with the active power filter. The experimental
results confirms that the proposed load simulator can be utilized to test the performance of active power filter.

Key Words : load simulator, dummy load unit, power recovery unit, harmonic phase delay
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Fig. 2 Equivalent circuit for interconnected converter

39 28 J1ROR sl 34 AY WS $18
EAZ Wastel AE 4 1) Pk

Ve = Rit, + L%% — wlif, + E,
} dig, e s
Ve, = RiS,+ L—(Z— + wLil, + E, (1

ANE A (DL olgstol Aol71E T4 1Y 3
5} o] vebd % grk

Controller System

T2 3 34 RS 20l CHEE MFH 7
Fig. 3 Current controller for interconnected converter

P A . .

g P

3 -t \ :

2

[ T Pooo. LT S

E N

3 . ~. -
G R \ A

|
5 e e e e N
Op = vy g g e - e
T T

— N \\\

g .

= \\

o A . +

~

[ . )

Freguency (rad/sac)

718 4 bandwidth=6000[rad/sec]e M H=t&r2| bodeME

Fig. 4 Bode diagram of transfer function at bandwidth
= 6000[ rad/sec]

oy 3o FAE Aoyl g E AAE7] 9
M Alade 2YAFur, gAE s a8 A
59 HevHE Lofok 3l o] E o]§3te] AlLHY
A 2 okAde AU BAY &£ dE dgFH
(bandwidth)-& AA3lefof gt} o A&doAe
6000 [rad/sec]® WAELS AAsG o o] wf #|of7]
AGe4o] H=(Bode) Ay 28 49 vEbA A
2}

19 Rt A Alo7]9] ME=F(bandwidth) &
THore B 33 49 sFE). o] B¢ 7EH
Ba olz} 5 7x, 2dx 11, 133 n3uke] A7)9}
AR A 5L TEslol A thole= FH7[Y H
Ay B FEo] shEstch o3 aF 4o HAS

Alei7le] Fuker 540 FQleke 2 nxste) #4
A gre %a QouE ol vy mAgoEM 94
Ade] glo] 71F @3 U HIAFE AL =+
Atk 1Y 5 olst o] nlAd@ Rl dFAlol7]
of FEEHE dHrIFEAsd dxshd HAdE 3L
Hole 222 UEd Aot

Fundamental Ist | Harmonic Current

Hh Phaseshift | i* | d< Transformation
& 777 ‘ be
Harmoric Compensation | 40 &
Current | Tt & /// » Transformation o —/7Lv
ih. (3h | Three-phase Synchrouous |
Reference 1/ Y To Current
Settin mapemany reference current Reference Frame Contrll
£ generation Onirolkr

3% 5 nZal X B4t
Fig. 5 Configuration of harmonic phase-delay
compensation

Va" Pl
de f? controller
Ve

tde_et from the
dummy Inad unit

abe to ds-gs
&
i ds-gs to de-ge e
Iqe
labe_epr transformation

I8 6 MYs|RT| JIFNE MA
Fig. 6 Current reference extraction of the power
recovery unit



Vi, Ve, U, :Lal -t]el: 7”% DC-link 7]&

A=)
o 2
:im
ot
=)
At
ol
o,
N
O
£
joe)
=
o
o o L m o
o e 19 o AL

Sk D i%ﬂ%‘% o
29t 110171‘? >ahsta vk A A
o] Dummy Load Unit 7|3}
ARE ot AFAA7IY 98-S FAHGES

N
i
B
Sk

AN
2
:im

o fﬂ A st HshRe] ”549] 7d$- feed—forward
AFAelZ1e A% AR AFE BdE Fart ¢l
ok 19 694 ide_ele] Zi—.%ﬂré”ﬂ% Ax 93]
F71 ARA Y 7oz Eoljtez <l FHEA
A9y e FHNFFI5] o AFHUA ]
o] Aol ““35}74] "ot weba] o] RS o
Hstel AEFFE F5HE 2 (2) oF o] xEol U}
3}t

2
_ s
(s+w NCs®+k,s+k;) @

[
Lo

v,=0

* . -
A7V, Ve VY, Lo, @ Ry ki Ce ARA

%;aﬂﬂ“'ﬂﬁ& 7PgE-E7] dE AR(FEAR),
AGEHdy g, AFARA 7] Aojels, 21
I AFARAEAE YEpdT
ﬂéﬂHJEQJ‘ A3kl g L AHEF
Hel o] g Fo] JFE B2 AT o] Fg Y
Al AW‘mﬂ&ﬂ%§}%4¢mﬁ1Ei»ﬂiﬂﬂ
[e]

A 2% b} Zﬂiv} A5 B2 AFHALNNE H=
Al A Mol Tt EE o wE AL
, e HAAA &

4. Al EgolM

Agkshe  FateegA e & Bl f8
PSCAD/EMTDC Al olde ST FahLe
AxE sEAEAE ) dAFHodE F£ERE Holg
k.

AlEao] e &l dEsz o Aolr] Ao i =

2elg AN E 2= ABdoldd Aen A
Heel IS e Holth

E 2 ANSaolMd mEiolH
Table 2 Simulation Circuit Parameters.
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